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Struthiopteris is here used for Willdenow’s genus Lomaria, 

which was published first in 1809. It includes also Robert 
Brown's genus Stegania published in 1810. Christensent reduces 
Lomaria (including Stegania) to a subgenus of Blechnum and in this 
subgenus recognizes one hundred species. Including the two 
North American species placed under Lomaria by Willdenow, 
thirty-six species have been described from North America under 
the generic name Lomaria; this does not include the species since 
placed in the genera Stenochlaena, Salpichlaena, and Plagiogyra. 
Twenty-five North American species are recognized by the writer; 
of these five are new and one must bear a new name. 
@ Though not included by Linnaeus in his Species Plantarum, 
the genus Struthiopteris is much older than 1753. Trevisan{ 
gives 1561 for the earliest use of this name and cites Valerius 
Cordus§ as using Struthiopteris to distinguish Osmunda Spicant L. 
It was later used in this sense by several others. The most 
prominent was probably Haller;|! in 1742 he used the monomial 
Struthiopteris, citing Struthiopteris of Cordus. 

Soon after 1753 the generic name Struthiopteris was used for 

[The BULLETIN for May 1912 (39: 209-256. pl. 16-20) was issued 8 Je 1912.] 

* Based upon a preliminary report which was submitted in partial fulfilment of 
the requirements for the Degree of Master of Arts in the Faculty of Pure Science, 
Columbia University. 

t Ind. Fil. 150-161. 1905. 

t Atti Ist. Ven. IM. 14: 553-588. 1869. 

§ Hist. Pl. 2: 170. 1561. 

|| Enum. Stirp. Helv. 132. 1742. 
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Osmunda Spicant L. by Scopoli, Haller, and Weis. In 1760 
Scopoli* used the monomial Struthiopteris, and included under it 
number 844 of Linnaeus; this species Linnaeust had meanwhile 
named Osmunda Spicant. Therefore, by citation, the correct name 
of this genus is Struthiopteris (Hall.) Scop. 

Haller,§ in 1768, again used the monomial Struthiopteris, 
referred to Scopoli’s work of 1760, and cited, by number, Osmunda 
Spicant of Linnaeus. The first, however, to publish a binomial 
under Struthiopteris was Weis,|| who in 1770 (two years before 
Scopoli®) published Struthiopteris Spicant. The correct name 
for the type species of this genus is therefore S. Spicant (L.) Weis. 
Willdenow,** in 1787, referred to Struthiopteris Spicant Weis asa 
synonym of Osmunda Spicant. Swartztt later included Struthi- 
opteris in a list of generic synonyms for this species. Neither 
Swartz, however, nor Willdenow adopted it. 

In the first decade of the nineteenth century four writers, 
Bernhardi, Robert Brown, Swartz, and Willdenow, each added 
somewhat to the confusion regarding the correct name of this 
genus. Bernhardif{ published a similar name, Struthopteris, for 
three other ferns of the Linnaean genus Osmunda (O. cinnamomea, 
0. Claytoniana, and O. regalis) with the caution that it was not to 
be confounded with Struthiopteris Hall. Willdenow§§ published 
Struthiopteris for Osmunda Struthiopteris L. and an undescribed 
*‘ Struthiopteris from Pennsylvania’’ (which he described in 1810 
as S. pennsylvanica). Three of these workers transferred Osmunda 
Spicant L., the type of the genus Struthiopteris, to other estab- 
lished genera: Bernhardil||| to Asplenium, Willdenow {J to Acros- 
lichum, and Swartz *** to Blechnum. Swartz tffalso placed several 





* Fl. Carn. 168. 1760. 
Tt Fl. Suec. 307. 1745. 

tSp. Pl. 1066. 1753; Fl. Suec. 370. 1755. 

§ Hist. Stirp. Helv. 3:6. 1768. 

|| Pl. Crypt. Fl. Gott. 286. 1770. 

4 Fil. Carn. 2: 288. 1772. 

** Prod. F!. Berol. 289. 1787. 

tt Under Blechnum boreale; Syn. Fil. 115. 1806. 

tt Jour. Bot. Schrad. 18007: 126. 1801. 

§§ Ges. Nat. Fr. Berl. Mag. 3: 160. 1809. 

||| Jour. Bot. Schrad. 1799': 309. 1799. 

4 Prod. Fl. Berol. 289. 1787. 

*** Syn. Fil. 115. 1806. 

ttt Prod. 127. 1788; FI. Ind. Occ. 3: 1583-1586, 2010. 1806. 
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related species first in Osmunda and later (following Hoffman*) in 
Onoclea. Later Willdenow and Brown each published new generic 
names for part of the genus under discussion. Willdenow,f in 
1809, published the genus Lomaria, citing all of Onoclea of Swartz 
except O. sorbifolia as the basis of the name; and in the following 
year Willdenowft listed under Lomaria most of Swartz’s species 
of Onoclea. In 1810 Robert Brown§ published Stegania, before 
mentioned, for eight African members of this genus. In so doing 
he separated Spicant from its relatives, just as Swartz had done 
when he placed it under Blechnum, and its relatives under Osmunda 
and later Onoclea. 

This confusion has continued even to the present, although two 
authorities, Trevisan]! and Underwood, have shown independently 
(1) that Osmunda Spicant L. has “‘first claim to Struthiopteris, 
becoming Struthiopteris Spicant,”’ and (2) that the correct generic 
name for Osmunda Struthiopteris L. is not Struthiopteris but Mat- 
teuccia, established by Todaro** in 1866. 

Trevisan attempted to divide the genus Struthiopteris, recog- 
nizing Lomaria Willd. for part of it. In his key he describes 
Struthiopteris as having median sori and ascribes marginal sori to 
Lomaria. Trevisan discusses but three of the North American 
species, Spicant, doodioides, and polypodisides, which he places 
under Struthiopteris. A careful examination of the North Ameri- 
can material in the New York Botanical Garden herbarium does 
not justify this division. The term “median” is not applicable, 
even relatively, to the indusium in any of this material; the sterile 
extension outside the indusium may be perceptibly wider in the 
young leaves, but the conditions in the mature fronds do not 
justify the use of the term. Nor do S. Spicant and S. polypodioides 
differ from any of the other species in the relative position of the 


’ 


indusium. 


* Deutsch. Fl. 2: 12. 1795. 

+ Ges. Nat. Fr. Berl. Mag. 3: 160. 1809. 

tSp. Pl. §: 289. 1810. 

§ Prod. Fl. Nov. Holl. 152. 1810. 

|| Atti Ist. Ven. IIT. 14: 556. 1869. 

§ Mem. Torrey Club 6: 257. 1899. 

** Giorn. Sci. Nat. 1: 208-254. 1866. Todaro also recognized the priority of 
Struthiopteris Spicant for Osmunda Spicant L. 
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Other possible divisions of this large genus, based upon cha- 
racters offered by the sterile fronds, the indusium, and the spo- 
rangia and spores, have been considered by the writer and found 
unsatisfactory for the following reasons: (1) The variations in the 
sterile leaves in proportion, cutting, and texture depend greatly 
upon the age of the leaf and of the plant; (2) in the fertile leaves 
the indusium remains entire in the pinnatifid species, and though 
it usually becomes lacerate or fimbriate in the pinnate species, these 
show all degrees of laceration; (3) a careful microscopic study 
of the spores and sporangia, which Fée apparently considered 
important, reveals no constant differences in the North American 
species. 

The greatest variation is undoubtedly in the habit, for the 
North American species include: (1) Tree-climbing forms with 
pendent leaves, (2) terrestrial, cespitose forms, (3) terrestrial, 
inclined or erect forms with stems 5-45 cm. long, and (4) sub- 
arboreous forms with stems at least 20 cm. high and 12 cm. thick. 
These differences we are at present unable to correlate with any 
other character. The habits of some species are not definitely 
known, because collectors have so often brought back incomplete 
specimens without field notes; mention of the habit is rarely 
included in the original description; and further, even American 
writers have confused our own species with the descriptions of 
African and other foreign ones and attributed to them characters 
they never possess. In making the key for this genus, habit has 
therefore been almost ignored; the key is strictly artificial and 
based mainly upon the frond characters rather than upon those 
of the whole plant. 

The following key and descriptions have been based chiefly 
upon the specimens in the herbaria of the New York Botanical 
Garden and the United States National Museum. Begun under 
the direction of Professor Lucien M. Underwood, this paper has 
been completed with assistance from Mr. William R. Maxon 
and Dr. Ralph C. Benedict. Dr. H. Christ and Dr. B. P. G. 
Hochreutiner also kindly sent tracings or material from their 
herbaria. Access was freely given to the herbaria at Geneva and 
Kew. 


tT 
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STRUTHIOPTERIS (Hall.) Scop. 


Fronds dimorphous (otherwise resembling Blechnum), usually 
pinnatifid or once pinnate; veins free, simple or usually once 
forked, usually not reaching the margin; sori linear and intra- 
marginal (not costal as in Blechnum); indusium intramarginal in 
attachment,* at maturity opening toward the midrib, and then 
either (1) entire and not reflexed or (2) more or less lacerate or 
fimbriate and reflexed. 


Key to the non-petioled species; 


A. STERILE PINNAE NEVER PETIOLED, THE WHOLLY ADNATE BASE THE WIDEST PART 
OF THE PINNA; RHIZOME SCALES NEVER RIGID; PINNAE LACKING 
SCALES; INDUSIUM NOT LACERATE WITH AGE 


Plants epiphytic; rhizome wide-creeping; rhizome scales and 
basal stipe scales usually with a black median line (wholly 
lacking in S. Plumieri); stipes scattered, the fertile ones 
straw-colored or bicolored with dull brown or blackish; 
mature lamina not punctate by transmitted light; fertile 
pinnae not conspicuously dilated at their bases. 
Lamina broadly oblong, very abruptly reduced at the base 
(type A,t with vestigial pinnae); pinnae 22—28-jugate, 16- 
18 cm. long, straight or nearly so, the middle ones always 
straight. 1. S. ensiformis. 
Lamina linear or very narrowly oblong to broadly lance- 
olate, gradually to abruptly reduced at the base 
(type G to D, with vestigial pinnae in D only); pinnae 
25-75-jugate, 2.5-16 cm. long, slightly curved to 
falcate, the middle ones always falcate. 
Rhizome scales usually with a black median line; lamina 
linear, narrowly oblong, or lanceolate, 4-17 times as 
long as broad, usually very gradually reduced at the 
base (type G to F, rarely E); leaf tissue rigid- 
herbaceous; pinnae usually contiguous. 7. S. polypodioides. 


* The intramarginal character of the indusium is obscured in many of the pinnate 
species by the thickened edges of the pinnae, due to the more or less glandular 
thickening of the vein apices. In the sterile pinnae these thickenings may result 
in dark spots, slight swellings, circular cartilaginous areas or depressions, or occasion- 
ally in more or less detachable scalelike elevations. 

+ The species having petioled sterile pinnae will be discussed in a later number 
of the BULLETIN OF THE TORREY BOTANICAL CLUB. The sterile fronds of the 
non-petioled species are cut to the rachis, but the bases of the pinnae are wholly ad- 
nate, and except in a few specimens of S. ensiformis, the base is always the widest 
part of the pinna. Fée and others classify these as pinnatifid. Petiole instead of 
petiolule is used throughout when referring to the pinnae. 

t See FIGURE 1, which gives several diagrams illustrating the variation in the 
bases of the laminae. 
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Rhizome scales never with a black median line; lamina 
broadly lanceolate to lanceolate, 2.5-4.5 times as 
long as broad, usually abruptly reduced below (type 
D to E, with vestigial pinnae); leaf tissue mem- 
branous to herbaceous; pinnae distant in the basal 
half to third of the lamina. 6. S. Plumieri. 
Plants terrestrial; rhizome inclined to erect; rhizome scales and 
basal stipe scales never with a black median line; stipes 
clustered at the apex of the rhizome, the fertile ones 
partly, or oftener wholly, shining chestnut to black; 
mature lamina fully punctate by transmitted light (see 
S. Spicant for exceptions); fertile pinnae conspicuously 
dilated at their bases (except in S. Maxonii). 
Sterile lamina gradually reduced at the base (type F-—G, 
without vestigial pinnae); vein spaces 8-15 to I cm. 
Rhizome erect (43 cm. high, in type); vein spaces 8-10 
to 1 cm.; fertile pinnae not dilated at their bases. 5. S. Maxonii. 
Rhizome creeping or stoloniferous; vein spaces 10-15 
to 1 cm.; fertile pinnae conspicuously dilated at 
their bases. 
Sterile fronds of two types in texture and position, 
20-70 cm. long; rhizome apparently not stolonif- 
erous; pinnae 36—80-jugate, 3-15 times as long 
as wide. 8. S. Spicant. 
Sterile fronds similar in texture at least, 11-20 cm. 
long; rhizome stoloniferous; pinnae 16—22-jugate, 
I—3 times as long as wide. g. S. stolonifera. 
Sterile lamina abruptly reduced at the base (type B-—D, 
with vestigial pinnae except in S. L'Herminieri); 
vein spaces 6-8 to I cm. 
Stipes (of the sterile fronds, at least) without scarlike 
vestigial pinnae; lamina lanceolate, 5-11 cm. wide; 
pinnae mainly falcate, ascending. 4. S. L' Herminieri. 
Stipes with vestigial pinnae; lamina elliptical, ovate- 
lanceolate, oblong-deltoid, or deltoid, 12-32 cm. 
wide; pinnae mainly straight, diverging. 
Lamina of mature fronds deltoid to oblong-deltoid, 
or ovate-lanceolate and very abruptly reduced 
below (type A or B); lower pinnae contiguous, 
if shorter abruptly reduced to semicircular lobes; 
sporophyls fertile on the dilated bases of the 
pinnae. 2. S. exaltata. 
Lamina of mature fronds broadly elliptical, less 
abruptly reduced below (type D); lower pinnae 
distant or appearing so, always shorter; sporo- 
phyls not fertile on the dilated bases of the 


pinnae. 3. S. jamaicensis. 


1. S. ENSIFORMIS (Liebm.) Broadh.; Maxon, Contr. U. S. Nat. 
Herb. 13: 17. 1909. 
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Lomaria ensiformis Liebm. Vid. Selsk. Skr. V. 1: 82. 1849. 
Blechnum ensiforme C. Chr. Ind. Fil. 153. 1905. 


Plants epiphytic. Rhizome creeping, 5-7 cm. long in frag- 
ments seen, the scales linear, 5-10 mm. long, maroon to tobacco 
brown, with a black median line. Sterile fronds 90-100 cm. long; 
stipes scattered, 20-28 cm. long, channeled on the upper side,* 
not angulate, marked about halfway down by scarlike undeveloped 
pinnae, bicolored, the darker side dark chocolate brown, the 
deciduous basal stipe scalest smaller than the scales of the rhizome; 
lamina 40-68 cm. long, 25-35 cm. wide, broadly oblong, abruptly 
reduced at the base (type A, but with vestigial pinnae as described 
above), the apex gradually reduced, the terminal pinna 5-8 cm. 
long, the pinnae more or less opposite, the lower ones distant, 
sometimes 2-3 cm. apart; pinnae 22—28-jugate, narrowly oblong 
to linear, straight, not falcate (if curved, only near the apex), 
horizontal or ascending, 16-18 cm. long, 12-17 mm. wide,{ long- 
acuminate, the base dilated in the upper pinnae, in the lower ones 
occasionally slightly contracted; margins entire (or barely sub- 
entire near the apex, not definitely serrate), not at all or very 
slightly revolute; leaf tissue rigid-herbaceous, without scales; 
veins not conspicuous, usually sunken on the under side, the vein 
apices with very slight swellings or depressions, the vein spaces 
10-13 to I cm. Sporophyls 60-70 cm. long; stipes§ 20-28 cm. 
long, straw-colored or bicolored; lamina 32—45 cm. long, gradually 
reduced toward the apex, the terminal pinna 5—10 cm. long; pin- 
nae 20—30-jugate, 10-20 cm. long, 3-4 mm. wide, with a sterile 
tip 3-6 mm. long, the base contracted (occasionally dilated below 
the contraction); indusium rather heavy, entire, not becoming 
lacerate; sporangia dark brown. 

TYPE LOCALITY: Oaxaca, Mexico. 

DISTRIBUTION: Mexico, Guatemala, Costa Rica, and Panama. 

SPECIMENS INCLUDED: GUATEMALA: Baja Verapaz, ‘‘ Hoch- 
wald bei Purulha,”’ altitude 1,800 m., von Tiirckheim 1693 (Y, N).|! 


* In all of the species included in this paper the rachis and stipe are channeled 
on the upper (ventral) side; that statement is not, therefore, repeated in the following 
descriptions. 

t+ Unless otherwise described in the following species, the basal stipe scales are 
shorter and more deciduous than the rhizome scales but similar in color and texture. 

t Throughout this paper the measurements of the pinnae are those of the largest 
lateral ones; the width is measured at the adnate base of the non-petioled pinnae. 

§ Vestigial pinnae, scales, etc., as in the sterile stipes. This likeness will be 
understood hereafter, unless they are described separately. 

N indicates that the specimen cited is in the United States National Her- 
barium; Y, in the herbarium of the New York Botanical Garden. 
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Alta Verapaz, ‘‘Waldungen,’’ Pansamala between S. Pedro 
Cariha and Senahu, altitude 3,800 ft., von Tiirckheim 640 (N). 
Alta Verapaz, near the Finca Sepacuite, Cook & Griggs 417 and 
420 (N). 


— 


Ml 
mm 
TTTTT]] 























FIGURE It. Types of frond bases found in the North American species of 
Struthiopteris. 


The adnate dilated bases mentioned by Liebmann are most 
characteristic of the specimens mentioned above; though no 
Mexican specimens have been seen, Liebmann’s full description 
leaves no doubt that the Guatemalan specimens belong to this 
species. 

The Costa Rican and Panama specimens examined differ in 
being more gradually reduced at the base (type C), in having pro- 
portionately broader pinnae which are more abruptly acuminate, 
and in having shorter lower pinnae (4-6 cm. long) which are more 
contracted at the base and farther apart (2-4 cm.). The three 
Costa Rican specimens, Pittier 10176 (‘‘Foréts de la Palma,” 
Pacific slopes) and U. S. National Herbarium no. 575237 and no. 
575239 (both the latter without definite locality, collected by 
Wercklé, 1901-1905) are in these respects intermediate between 
the Guatemalan plants and the one from Panama, Maxon 5526 
(humid forests of Cuesta de Las Palmas, southern slope of Cerro 
de la Horqueta, Chiriqui, altitude 1,700-2,100 m.). Since 
Pittier’s no. 10176 is the only one with a fertile frond it does not 


seem best to separate these more southern plants at present. 


2. S. exaltata (Fée) Broadh. comb. nov. 

Lomaria exaltata Fée, Mém. Foug. 11: 10. pl. 3. 1866. 

Plant terrestrial. Rhizome erect or ascending, 4—40 cm. long, 
the scales lanceolate to ovate-lanceolate, about 1 cm. long, 2—2.5 
mm. wide, tobacco brown. Sterile fronds 30-90 cm. long; stipes 
20-30 cm. long, slightly to decidedly angulate, marked usually 
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throughout with vestigial pinnae varying from mere scars to 
lines about 1 cm. long, bicolored; lamina 22-47 cm. long, 12-24 
cm. wide, deltoid to oblong-deltoid or ovate-lanceolate, the base 
abruptly reduced (type A or B, with vestigial pinnae), with or 
without I-3 more or less semicircular contiguous lobes, gradually 
reduced at the apex, the terminal pinna 5-9 cm. long, the pinnae 
usually alternate, the lower more or less diverging but contigu- 
ous; pinnae 9-18-jugate, broadly triangular to oblong, straight 
(or the upper ones slightly curved), the apex acute, never acumi- 
nate, sometimes contracted near but not at their bases, 6-12 cm. 
long, 1.5-3 cm. wide; margins entire. not at all or but irregularly 
and slightly revolute; leaf tissue rigid-herbaceous, closely and 
markedly punctate, showing throughout rounded translucent 
spaces when held to the light, without scales; veins rarely con- 
spicuous, never raised or grooved, usually ending in circular glan- 
dular swellings or in depressions which occasionally hold a more 
or less separable, central, scalelike swelling, the vein spaces 6-7 
‘to 1cm. Sporophyls 44-90 cm. long, taller than the sterile in all 
the complete specimens seen; stipes 24-40 cm. long, marked with 
vestigial pinnae, usually reddish brown, occasionally purplish 
black, not bicolored as in the sterile, though sometimes lighter 
on the upper side; lamina 22-40 cm. long, abruptly reduced at 
the base, gradually at the apex, the terminal pinna 5—10 cm. long; 
pinnae 12-22-jugate, 11-14 cm. long, 3-4 mm. wide, often with 
a sterile tip 3-7 mm. long, broadly dilated both ways at the base 
and fruited on the dilations; indusium not heavy, entire, not 
becoming lacerate; sporangia varying from yellow to dark brown. 

Type: Fée, Mém. Foug. 11: pl. 3. 1866. Collected by 
L’Herminier in 1861, Guadeloupe. 

DISTRIBUTION: Jamaica, Porto Rico, the Lesser Antilles 
(St. Kitts, Montserrat, Guadeloupe, Dominica, and Martinique), 
Costa Rica, and Panama. 

SPECIMENS INCLUDED: Porto Rico: Luquillo Mountains, 
Wilson 135 (Y). Sr. Kitts: Top of Mt. Misery, under cliff, 
Britton & Cowell 546 (Y). MONTSERRAT: Chance’s Mountain, 
at the top, altitude 3,000 ft., Shafer 273. GUADELOUPE: Duss 
4167.4100,* (Y, N). Dominica: Mt. Diablotin, Lloyd 880 (Y) 
and 893 (Y, N). 

This has been confused by Jenman and by some European 


* Often the localities given on the Duss sheets are descriptive rather than specific: 
different localities are given for sheets bearing the same collection number, or several 
localities are given on one sheet. The locality is, therefore, omitted in such cases. 
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writers with Lomaria Plumieri Desv. The broad, horizontal 
pinnae pictured in the type of exaltata separate it positively from 
Plumieri with its narrow, falcate pinnae, pictured by Plumier. 
L. mucronata, which Christensen refers to Plumieri, is much 
nearer exaltata. Fée, in this, as in several other original descrip- 
tions, makes contradictory statements regarding the size. This 
mistake led to two others: (1) the publication of L. Féei as a 
distinct species; and (2) the placing of L. exaltata under L. L’ Her- 
miniert as a variety. Christensen includes exaltata in L’Her- 
minieri; although the immature sterile laminae of exaltata some- 
times resemble the mature ones of L’ Herminieri in proportion and 
in the shape of the pinnae, they seem otherwise distinct. 

Four sheets from Grenada, collected by Sherring (October to 
May, 1890-91) show young specimens, which are more delicate 
in texture and bear pinnae which are shorter and more like those 
of L’Herminieri. The basal reduced pinnae are prominent, more 
numerous, and contiguous. They are accompanied by taller but 
immature fertile fronds; no mature sterile or fertile fronds from 
the island have been seen. At present it seems best to leave these 
Sherring specimens in S. exaltata. 

Three sheets from Costa Rica (‘‘Foréts de l’Achiote, Volcan 
de Poas,”’ altitude 2,000 m., Tonduz 10709) have laminae with 
wider sinuses, and occasionally 2 or 3 pairs of semicircular lobes 
at the base. The pinnae are proportionately as well as actually 
narrower, and the fronds have an open appearance not really 
characteristic of the species. Christ named them L. L’ Herminieri, 
but they seem much nearer exaltata, especially in the shape of the 
lamina and of the pinnae. Maxon’s no. 5671 (humid forests of 
the upper Caldera watershed, between ‘‘Camp I” and the Divide, 
Holcomb’s trail, above El Boquete, Chiriqui, altitude 1,650— 
1,925 m.) has pinnae which are more curved; Maxon’s no. 5427 
from the same region (humid forest around Los Siguas Camp, 
southern slope of Cerro de la Horqueta, Chiriqui, altitude about 
1,700 m.) has wider sinuses in the lower part of the lamina, and 
the vestigial pinnae are much more prominent than in the other 
specimens seen. 

3. S. jamaicensis Broadh. sp. nov. 
Plant terrestrial. Rhizome ascending, 24 cm. long (in the one 





a 
. 





a 
. 
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complete specimen seen), 2—3 cm. thick; the scales very scanty, 
ovate-lanceolate, about 1 cm. long, tobacco brown. Sterile fronds 
80-100 cm. long; stipes numerous, close, 27-45 cm. long, usually 
somewhat angulate, marked throughout with vestigial pinnae, 
which vary from mere scars to wide but very short lobes, chestnut 
to reddish purple and black, light colored in the channel, scales 
usually lacking; lamina 60-80 cm. long, 20-32 cm. wide, elliptical, 
rather abruptly reduced at the base (type D, with vestigial pinnae), 
the lower pinnae more or less distant (1 cm.), gradually reduced 
at the apex, the terminal pinna 3-8 cm. long, rachis light colored 
on the upper side; pinnae 18—35-jugate, the upper curved or 
falcate, the lower less curved to straight and oblong, the apex 
attenuate, the base broadly dilated, especially in the lower pinnae, 
which are 10-16 cm. long, I-2 cm. wide (the lowest ones 3-6 cm. 
long and 2.5—3.5 cm. wide at their bases) ; margins entire, unevenly 
or not at all revolute; leaf tissue membranous to herbaceous, 
punctate as in S. exaltata, without scales; veins distinct, never raised 
nor grooved, the apices glandular as in exaltata, vein spaces 6-8 
to 1 cm. Sporophyls 88 cm. long (in the only complete one seen) ; 
stipes 30-40 cm. long, lighter than the sterile, the vestigial pinnae 
less prominent; lamina 45-52 cm. long, abruptly reduced at the 
base, the apex gradually reduced; pinnae 24—30-jugate, 10-15 cm. 
long, 3-4 mm. wide, the apex with a sterile tip I-5 mm. long, the 
base dilated; indusium entire, not becoming lacerate; sporangia 
greenish yellow in fresh specimens. [PLATE 21.] 

Type in the U.S. National Herbarium, no. 429499 and 429500, 
and in the New York Botanical Garden, collected near a stream 
in a wet ravine, forest near Hardware Gap, Jamaica, altitude 
4,200 feet, William Harris 10099, February 19, 1908. 

The type collected in 1908 has made possible the separation 
from S. exaltata of several incomplete specimens in the herbaria 
at Geneva and New York. 5S. jamaicensis differs from S. exaltata 
in being thinner in texture, widest at the middle, and in having 
more numerous pinnae with acuminate tips; it differs also in 
having lower pinnae which are much more dilated at the base, and 
which, if not separated, appear so because of the flaring sinuses; 
the fertile pinnae are evidently not soriated on the dilations as in 
S. exaltata. 


4. S. L’Herminieri (Bory) Broadh. comb. nov. 
Lomaria L’ Herminieri Bory ; Kunze, Farrnkr. 173. pl. 73. 1845. 
Lomaridium Herminieri Presl, Epim. Bot. 263. 1851. 
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Spicanta L’ Herminieri O. Kuntze, Rev. Gen. Pl. 2: 820. 1891. 
Blechnum L’ Herminieri C. Chr. Ind. Fil. 156. 1905. 


Plants terrestrial. Rhizome ascending to erect, at least 4-15 
cm. high, the scales not numerous, lanceolate to ovate-lanceolate, 
tobacco brown. Sterile fronds 30-48 cm. long; stipes 4-12 cm. 
long, not at all or somewhat angulate, without vestigial pinnae, 
bicolored; lamina 18-32 cm. long, 5-11 cm. wide, lanceolate, 
abruptly reduced at the base (type A or B), usually with 2 or more 
pairs of somewhat semicircular, contiguous lobes at the base, 
gradually reduced at the apex, with a terminal pinna 2-6 cm. long, 
the pinnae sometimes opposite; pinnae 7—16-jugate, the upper 
ones falcate, the lower ones more or less falcate, the apex acute, 
never acuminate, the base more or less dilated, 3.5-6 cm. long, 
10-18 mm. wide; margins entire, slightly and only irregularly 
revolute; leaf tissue rigid-herbaceous, without scales; veins dis- 
tinct, not definitely raised or grooved, the apices somewhat glandu- 
lar, the vein spaces 6-8 to I cm. Sporophyls 26-50 cm. long, and 
often but little taller than the accompanying sterile fronds; stipes 
13-35 cm. long, straw-colored to brownish, occasionally slightly 
purplish, but slightly or not at all marked with vestigial pinnae 
in the upper part; lamina 413-24 cm. long, abruptly reduced at the 
base, gradually reduced at the apex; pinnae 10—-17-jugate, 4-9 cm. 
long, 2-3 mm. wide, with or without a constricted sterile tip, 
the base widely dilated, not fruited on the dilations; indusium not 
heavy, entire, not becoming lacerate; sporangia dark brown. 

Type: Bory 201, from Guadeloupe (Kunze also cites Linden 
193 and Moritz 31, both from Caracas). 

DISTRIBUTION: Known from Guadeloupe, Martinique, and 
Dominica. 

SPECIMENS INCLUDED: GUADELOUPE: Duss 4166 (Y, N); 
Duss 4167 (N). Dominica: Mt. Diablotin, Lloyd 885 (N). 
MARTINIQUE: Duss 1554 (Y). 


5. S. Maxonii Broadh. sp. nov. 

Plants terrestrial. Rhizome erect, 43 cm. high (in type speci- 
men), the scales numerous at the apex, linear to lanceolate, 5—10 
mm. long, purplish brown to black. Sterile fronds 25-38 cm. 
long; stipes 3-6 cm. long, not at all or but slightly angulate, 
without vestigial pinnae, straw-colored or bicolored with reddish 
brown or brown, the scales not numerous, very deciduous, ovate 
to lanceolate, 3-5 mm. long, dull brown; lamina 22-35 cm. long, 
3-5 cm. wide, narrowly elliptical, gradually reduced at the base 
(type F), gradually reduced at the apex, the terminal pinna 1-4 





—— 
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cm. long, the lower pinnae often opposite; pinnae 16—26-jugate, 
falcate, the apex rounded to subacute, the base somewhat dilated, 
2-3 cm. long, 8-12 mm. wide; margins not at all or slightly and 
irregularly revolute; leaf tissue rigid-herbaceous, punctate as in 
S. exaltata, without scales; veins not distinct, occasionally slightly 
grooved below, the apices marked with circular glandular areas, 
vein spaces 8-10 to I cm. Sporophyls 25-28 cm. long; stipes I-5 
cm. long, usually bicolored with reddish brown; lamina 14-16 cm. 
long, abruptly reduced below, gradually reduced above; pinnae 
14-18-jugate, 2—3.5 cm. long, 2 mm. wide, with a sterile tip 1-2 
mm. long, the base but slightly or not at all dilated; indusium 
delicate, entire, not becoming lacerate; sporangia yellowish or 
brownish yellow to brown. [PLATE 22.] 

Type in the U.S. National Herbarium, no. 675793 and 675794, 
collected in humid forests around Los Siguas Camp, southern 
slope of Cerro de la Horqueta, Chiriqui, altitude about 1,700 
meters, William R. Maxon 5415, March 17-19, 1911. 

SPECIMENS INCLUDED: Costa Rica: “Barba, borde du Rio 
MAncaron,” altitude 1,200 m., Pittier & Durand 2001. U. S. 
National Herbarium no. 154300, without definite locality and 
collection number, Cooper. 

In a cover with some South American plants marked tentatively 
sp. nov. by Professor L. M. Underwood, are two sheets from 
Colombia (altitude 5,000 feet, H. Smith 1084). One has a rhizome 
33 cm. high, and they surely belong in this species. 


6. S. Plumieri (Desv.) Broadh. comb. nov. 
Lomaria Plumieri Desv. Ges. Nat. Fr. Berl. Mag. 5: 325. 
ISI. 
Lomaria martinicensis Spreng. Neue Entd. 3: 5. 1822 (cited 
by Desvaux in 1827 as a synonym). 
Lomaridium Plumieri Presl, Epim. Bot. 155. 1851. 
Spicanta Plumieri O. Kuntze, Rev. Gen. Pl. 2: 820. 1891. 
Blechnum Plumieri Diels, in E. & P. Nat. Pfl. 14: 248. 1899. 
Plants epiphytic. Rhizome creeping on rocks and trees, at 
least 7-12 cm. long, 1-3 cm. thick, the scales numerous, linear, 
10-18 mm. long, decidedly reddish brown to burnt umber, without 
a black median line. Sterile fronds 65-115 cm. long; stipes scat- 
tered, 15-27 cm. long, not at all or but slightly angulate, irregu- 
larly marked with vestigial pinnae in the upper part, bicolored 
(uniformly straw-colored in one frond, Lloyd 898); lamina 30-90 
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cm. long, 12-28 cm. wide, lanceolate to ovate-lanceolate, abruptly 
reduced at the base (type D to E, with vestigial pinnae), gradually 
reduced at the apex, the terminal pinna 4—7 cm. long, the pinnae 
usually alternate, distant (1-2 cm.) in the lower third or half of 
the lamina; pinnae 28—60-jugate, linear, slightly curved to falcate, 
the apex long-acuminate, the base dilated in the upper part of 
the lamina, sometimes slightly contracted near the base in the 
lower pinnae, 7-16 cm. long, about I cm. wide (1 2 cm. at the 
dilated bases); margins entire (apparently subentire in the heavier 
ones owing to the shrinkage of the tissue between the vein apices) ; 
leaf tissue membranous to herbaceous, without scales; veins 
distinct above in membranous specimens, often appearing below 
as fine black lines, the glandular apices rather inconspicuous, often 
blackish, the vein spaces 10-14 to I cm. Sporophyls 40-70 cm. 
long; stipes 12-25 cm. long, with scarlike vestigial pinnae, brownish 
yellow to dull or purplish brown, or indistinctly bicolored; lamina 
18-58 cm. long, abruptly reduced at the base, gradually reduced 
at the apex; pinnae 20—-60-jugate, 7-15 cm. long, 2-4 mm. wide, 
usually having a sterile tip 1-3 mm. long, the base slightly contracted 
(sometimes with slight, thin dilations below the contraction) ; 
indusium entire, not becoming lacerate, often reflexed; sporangia 
dark brown. 

Type: From Martinique, Plumier, Foug. pl. 90. 1705. 

DISTRIBUTION: Known from Montserrat, Guadeloupe, Domin- 
ica, and Martinique. 

SPECIMENS INCLUDED: GUADELOUPE: Climbing epiphyte, 
‘*Foréts de la Decouverte,’’ Duss 4168 (Y, N). Dominica: Mt. 
Diablotin, Lloyd 898 (Y, N). MARTINIQUE: “Mt. de la Cale- 
basse,’’ Berlanger 814 (Geneva; tracing, Y). Climbing on trees, 
‘*Foréts Deux Choux,”’ Duss 1555 (Y). Climbing on trees, Cale- 
basse, Duss 4588 (Y). 

The four islands furnishing the specimens of S. Plumieri studied 
(23 sheets), lie near the middle of a chain of islands extending 
from Yucatan to South America. Passing either northwest or 
south along that chain, we find plants intermediate in character 
between S. Plumieri and the following, more widely distributed 
species, S. polypodioides. Of the few specimens from Grenada, 
four sheets (Sherring 146) are like S. Plumieri in the following 
respects: The rhizome scales lack the black median line; the stipe 
is marked with vestigial pinnae; the sterile lamina has the base 
rather abruptly reduced; the pinnae are very long; and the lower 
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pinnae are sometimes distant. They are like S. polypodioides 
in the proportionate length of the lamina and in the more falcate 
pinnae. The other specimens from Grenada fall unquestionably 
into S. polypodioides. 

We find similar intermediate forms in passing northwest from 
Guadeloupe through Porto Rico. One sheet from Porto Rico 
(Hioram 275, Mt. Torresilla, U.S. National Herbarium no. 657235) 
has the texture and the base of S. Plumieri; the other characters 
are all those of S. polypodioides. The other (5) specimens from 
Porto Rico are all of the polypodioides type except .that none of 
them has black in the rhizome scales. This black median line is 
also lacking in 4 of the 28 Jamaican sheets of S. polypodioides, and 
occasionally so in specimens from Cuba and Mexico.* 

Fée’s description and picture of Lomaria Plumieri can not be 
separated from L. Plumieri Desv., and Fée himself says that his 
figure is given to ‘‘complete”’ Plumier’s figure. Jenman never- 
theless confused Plumieri with exaltata, thus (1) making his 
description of the habit of Plumieri untrue, and (2) leading to 
the establishment of Féei for what he mistakenly considered Fée’s 
Plumieri, the raised-veined form of polypodioides. Christensen 
gives Lomaria divergens Kze. and L. mucronata Fée both as 
synonyms for Plumierit. Neither is synonymous, for L. divergens 
has pinnae with wedge-shaped bases, and L. mucronata is much 
like exaltata in the cutting and the proportions of the lamina and 
the pinnae. 

7. S. POLYPODIOIDES (Sw.) Trev. Atti Ist. Ven. III. 14: 571. 

1869. 

Osmunda polypodioides Sw. Prod. 127. 1788. 

Blechnum onocleoides Sw. Jour. Bot. Schrad. 18007: 75. 1801. 

Onoclea polypodioides Sw. FI. Ind. Occ. 3: 1585. 1806. 

Lomaria polypodioides Desv. Prod. 288. 1827. 

Lomaria onocleoides Spreng. Syst. 4: 62. 1827. 

Lomaria fragilis Liebm. Vid. Selsk. Skr. V. 1: 80. 1849. 

Spicanta onocleoides Presl, Epim. Bot. 114. 1851. 

Lomaria decrescens Fée, Gen. Fil. 68. 1852; Mém. Foug. 7: 

24. pl. o,f. 1. 1857. 
Lomaria mexicana Fée, Mém. Foug. 8: 70. 1857. 





* See also the discussion under S. polypodioides. 
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Blechnum polypodioides Kuhn, Fil. Afr. 92. 1868. 

Spicanta polypodioides O. Kuntze, Rev. Gen. Pl. 2: 821. 1891. 
Spicanta attenuata O. Kuntze, Rev. Gen. Pl. 2: 820. 1891. 
Lomaria Féei Jenm. Bull. Bot. Dept. Jamaica 43: 7. 1893. 
Lomaria attenuata Willd. (as used by Jenman, loc. cit.). 


Blechnum attenuatum Diels (in part), in E. & P. Nat. Pfl. 1: 
249. 1899. 

Plants epiphytic. Rhizome wide-creeping, often 10-12 meters 
above the ground, 1-2 cm. thick, the scales linear, 7-14 mm. long, 
maroon to dark chocolate brown, usually with a black median line. 
Sterile fronds 25-95 cm. long; stipes scattered throughout 10-20 
cm. from the apex of the rhizome, 6-28 cm. long, rarely angulate, 
without vestigial pinnae, bicolored with dark brown or blackish 
brown; lamina 20-80 cm. long, 4-15 cm. wide, shape either (1) 
narrowly lanceolate or else very narrowly oblong or linear with 
the greatest width the same for about half the length (15-30 cm.), 
gradually reduced at each end, the lower usually contiguous pinnae 
becoming triangular or more or less semicircular (type F base 
and approaching G) or (2) lanceolate in shape, gradually reduced 
at the apex, the lower sinuses becoming wider and the lower pinnae 
more abruptly reduced and sometimes distant (type F and ap- 
proaching E, but rarely E), the pinnae mainly alternate; pinnae 
25-75-jugate, falcate, the apex acute to acuminate, the base the 
widest part, but not very prominently dilated, 2.2-8 cm. long, 
g-12 mm. wide; margins entire or sometimes subentire at the apex; 
leaf tissue rigid-herbaceous to coriaceous, without scales; veins 
usually indistinct above, usually appearing below as distinct, dark 
lines, or in the heavier plants often raised and cartilaginous, the 
apices somewhat glandular, the vein spaces 9-12 to 1 cm. Sporo- 
phyls 20-70 cm. long; stipes 8-24 cm. long, often with a few 
vestigial pinnae, usually bicolored; lamina 16-60 cm. long, ab- 
ruptly reduced at the base, gradually reduced at the apex; pinnae 
22-45-jugate, 3-8 cm. long, 2-3 mm. wide, with or without a 
contracted sterile tip 1-4 mm. long, not dilated at the base; 
indusium entire, not becoming lacerate; sporangia brown to dark 
brown. 


TYPE LOCALITY: Jamaica. 

DISTRIBUTION: Mexico, Central America, Panama, West 
Indies, and the Lesser Antilles. 

SPECIMENS INCLUDED: Mexico: State of Vera Cruz, County of 
Cordova, Finck 87 (Y, N). Costa Rica: Vicinity of Coliblanco, 
altitude about 1,950 m., climbing on trees, Maxon 251 (Y, N). 
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Cafias Gardas, altitude 1,100 m., Pittier 10987 (N). PANAMA: 
Cana and vicinity, altitude 6,000 ft., on tree, Williams 923 (Y, N). 
CuBA: Without locality, Wright 864 (Y, N). El Yunque Mt., 
Baracoa, climbing on tree fern, sink hole, Underwood & Earle 
g8o0 (Y, N). Jamaica: ‘‘ Morce’s Gap,” altitude 5,000 ft., Clute 
81 (Y, N). Base of John Crow Peak, altitude 5,000—5,500 ft., 
climbing high on a tree, Maxon 1249 (Underwood 2377) (N). Base 
of John Crow Peak, altitude 5,000—5,500 ft., Underwood 558 (Y). 
Haiti: La Brande to Mt. Balance, creeping on tree, summit of 
Mt. Balance, Nash & Taylor 1749 (Y). SANTO DomINGo: Con- 
stanza, epiphytic in leafy woods, altitude 1,200 m., von Tiirck- 
heim 2906 (Y). Porto Rico: Luquillo Mountains, Wilson 142. 

Onoclea polypodioides Sw. is described as having clustered 
stipes, erect fronds, an inframarginal indusium, and as differing 
from Osmunda Spicant L. in magnitude, in the more acute and more 
curved pinnae, and in the remote not subconfluent fertile pinnae. 
These characteristics, taken with the clustered appearance of this 
scandent species, and with the smaller size of the European Spicant, 
fix the name without doubt upon the Jamaican fern described 
above. The dimorphous character of this species probably caused 
Swartz to change the specific name to onocleoides, before he finally 
transferred it to Onoclea, where he took again the original specific 
name polypodioides. He plainly states the synonym in each case, 
so that there is no reason for including both onocleoides and 
polypodioides as several fern writers have done. 

Several species have been reduced to synonymy with poly- 
podioides, either by Christensen or in this paper. Liebmann’s own 
sheet of L. fragilis can not be distinguished from young leaves of 
L. polypodioides. The same is true of the picture and of the 
type sheet of Fée’s L. decrescens (Cuba, Linden 2019); and Fée’s 
description contains too many contradictions to be of any value. 
L. mexicana Fée is later described by Fée as synonymous with L. 
fragilis Liebm. The shorter fertile frond and the lack of any 
distinctive character even in one of Liebmann’s own sheets prevent 
the separation of fragilis from S. polypodioides. 

Neither can L. Féei of Jenman be clearly distinguished from S. 
poly podioides for (1) the same plants show both forms of bases of the 
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laminae; and (2) the same collection number* has fronds with and 
also without the raised cartilaginous veins, which are but irregu- 
larly present in the plants possessing them. Several plants from 
Cuba, Haiti, and Jamaica, however, show such veins; they are 
usually coriaceous in texture, the pinnae are longer and usually 
linear-falcate in shape, and the bases of the laminae are rather 
more abruptly reduced (type E) with occasionally distant pinnae. 
These same characters are, however, found in some fronds without 
the raised cartilaginous veins; and like the veins, they are not 
uniform in all the fronds of the same plant. 

The specimens from Costa Rica and Panama have very long 
and proportionately narrow sterile fronds, a form evidently com- 
moner in Jamaica than in other islands. These mainland plants 
differ also from most of the island specimens in having very narrow, 
acuminate scales, with very long, slender teeth, which are variously 
curved and often sharply recurved and hooklike. Separation of 
these plants is impossible, however, because of intermediate 
forms. Several Mexican plants (Finck 87) have similar fronds; 
the scales are also very like those of the Costa Rican and Panama 
plants, except that the black median line is often wanting. Among 
the specimens from Jamaica are several sheets (Underwood 558 and 
Maxon 2725) which have scale margins intermediate between 
those described above and the usual island type with short, 
straighter teeth. 

Three sheets from Costa Rica (‘‘Valiée du Dignis,”” epiphytic 


exclusively on trees, altitude 700 m., Tonduz 12005) are men- 


tioned here chiefly because of their epiphytic habit. The black- 


‘centered scales are not long-toothed like the other Costa Rican 


plants. The entire, linear laminae with winged stipes suggest 
Kunze’s Lomaria pteropus.t His plants had similar scales, but 
much shorter, broader laminae with fewer pinnae, 3—12-jugate 
probably, while these Tonduz specimens are 17-25-jugate. The 
stipes of pteropus are bordered by straight-edged extensions; in 
the Tonduz plants the wings are composed of several pairs of 
confluent, rounded lobes. Kunze describes his plant as barely 
covered with earth; Tonduz’s specimens are positively epiphytic. 
a * This variation is shown in eight sheets of Wright 864, and in single collection 
numbers of more careful collectors in recent years: Nash, Maxon, and Underwood. 
+ Kunze, Farrnkr. 97. pl. 46. 1840; Raddi, Pl. Bras. 1: 5. pl. 17. 1825. 
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Unfortunately the fertile fronds are lacking; if these Tonduz 
plants do not belong with pteropus, they should nevertheless be 
separated from polypodioides. Without the fertile fronds it is, 
of course, impossible to place them with certainty. 

Two incomplete specimens from Costa Rica (‘‘ Foréts du Roble, 
volcan Frazu,” Pittier & Durand 4132, and U.S. National Herba- 
rium no. 575238, without definite locality, Werckl/é) and one from 
Nicaragua (Omotepec, C. Wright) suggest the Tonduz plants in 
the breadth and texture of the lamina and in the shape of the 
pinnae; they lack the winged stipes, however. 

8. S. Sprcant (L.) Weis, Pl. Crypt. Fl. Gott. 286. 1770. 

Osmunda Spicant L. Sp. Pl. 1066. 1753. 

Acrostichum Spicant Willd. Prod. Fl. Berol. 289. 1787. 

Blechnum Spicant J. E. Sm. Mém. Acad. Turin §: 411. 1793. 

Onoclea Spicant Hoffm. Deutsch. Fl. 2: 12. 1795. 

Osmunda borealis Salisb. Prod. 402. 1796. 

Acrostichum lineatum Cay. Anal. Hist. Nat. 1: 106. 1799. 

Asplenium Spicant Bernh. Jour. Bot. Schrad. 17997: 309. 1800. 

Blechnum boreale Sw. Jour. Bot. Schrad. 18007: 75. 1801. 

Lomaria Spicant Desv. Ges. Nat. Fr. Berl. Mag. 5: 325. I8II. 

Lomaria crenata Presl, Rel. Haenk. 1:51. 1825. 

Blechnum doodioides Hook. Fl. Bor.-Am. 2: 263. 1840. 

Spicanta borealis Presl, Epim. Bot. 114. 1851. 

Struthiopteris doodioides var. Trev. Atti Ist. Ven. III. 14: 

571. 1869. 

Plants terrestial. Rhizome more or less inclined, apparently 
short, 7 mm. to 2 cm. thick, the scales lanceolate, 5-10 mm. long, 
chestnut to maroon or brown, darker and thicker toward their 
base. Sterile fronds 20-70 cm. long, of two types: (1) clustered, 
shorter, spreading, coriaceous or rigid-herbaceous ones with very 
short stipes and close pinnae, and (2) from the center of those 
just described, taller, more or less erect, herbaceous fronds with 
long stipes, much longer pinnae, and wider sinuses; stipes clus- 
tered at the apex of the rhizome, 3-27 cm. long, somewhat or not at 
all angulate, without vestigial pinnae, variously colored, reddish 
brown, yellowish brown, or purplish chestnut, but not bicolored; 
lamina 21-60 cm. long, 2-9 cm. wide, narrowly elliptical to linear, 
very gradually reduced at the base (type G), and gradually re- 
duced at the apex, the pinnae often opposite near the middle or 
the base of the frond; pinnae 36—80-jugate, oblong-linear to linear- 
falcate, the apex rounded-acute, the base prominently dilated in 
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the larger, more open laminae, I—5 cm. long, 4-10 mm. wide, often 
opposite, especially near the base; margins entire, irregularly 
revolute in some of the smaller, heavier fronds only; leaf tissue 
membranous to coriaceous as previously described, a few of the 
thinner ones somewhat punctate as in S. exaltata, without scales, 
except rarely a few minute fibrillose ones on the rachis; veins* 
neither raised nor grooved, the apices but slightly or not at all 
glandular, vein spaces 10-15 to I cm. Sporophyls 38-120 cm. 
long; stipes 11-60 cm. long, often marked for a short distance 
by vestigial pinnae, darker than the sterile; lamina 19-60 cm. 
long, 4-10 cm. wide, very gradually reduced at the base and at 
the apex; pinnae 40—50-jugate, 2.2-5 cm. long, 2-3 mm. wide, 
the apex acute, with or without a contracted sterile tip I-2 mm. 
long, the base decidedly dilated; indusium membranous, usually 
entire or subentire, sometimes irregularly broken, never becom- 
ing lacerate; sporangia dark brown. 

DISTRIBUTION: Pacific coast from California to Alaska. 

SPECIMENS f INCLUDED: CALIFORNIA: Humboldt County, damp 
shady woods, Kellogg & Hartford 1175. OREGON: Nehalum, creek 
banks and dry woods, Kirkwood 110. WASHINGTON: Near 
Tacoma, shady ravines and springs, Flett 2030. BritisH CoLUM- 
BIA: Revelstoke, woods, altitude 1,600 ft., Shaw 835. Stevens Pass, 
altitude 1,150 m., Sandberg & Leiberg 774. ALASKA: Windham 
Bay, Culbertson 4936. (Ketchikan, near stream leading from 
Ketchikan Falls, Broadhurst ror. 

Two fronds collected by Douglas in the interior of northwestern 
America (exact locality not given) formed the type of Hooker's 
Blechnum doodioides; the half sterile, half fertile leaves, with their 
occasionally forked pinnae indicate an abnormal condition, and 
could not be considered as characterizing a valid species. Sim- 
ilar abnormal forms are not uncommon in other species of this 
genus. The veining of the fertile pinnae and the short, often 
unconnected sori suggest Woodwardia or Doodia. The costal sori 
are characteristic of Blechnum, but there are no Blechnums in this 
region. Abnormal fronds in other species often show great vari- 








* The veins are normally once forked; but the crenata variety is often twice 
forked; if the margin is deeply crenate, one main vein may have two or three veinlets 
on each side. Another variation in the veining is found in Umbach 6117 from Skyko- 
mish, Washington, where an apparently normal S. Spicant has anastomosing veins in 
the lower half of many of the pinnae; the veins form one row of areolae along the 
midrib, and do not branch again before reaching the margin. 

Tt These specimens are all in the herbarium of the New York Botanical Garden. 
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ation in the width of the sterile part of the fertile pinnae. The 
plants described under Blechnum doodioides therefore without 
doubt represent abnormal forms of S. Spicant, which Hooker* 
admits is ‘‘the only Lomarioid plant in so northern a latitude”’; 
the general shape, the cutting, and the dark stipes support this 
supposition. JL. crenata Presl (type from Vancouver Island) is 
described as differing from S. Spicant in being larger, and in 
having acute, crenate pinnae, the lower ones deflexed and ear- 
shaped. These characters are found in five sheets from Wash- 
ington and Oregon (Howell's collections of 1876, 1879, and 1880 
and in Flett’s no. 1928); Flett’s collecting note says: “this form 
is rare and seems to be confined to the largest plants in the 
dense, mossy woods.”’ The name L. Spicant, var. serratus Wall. 
appears on some of these sheets. No further record of this name 
has been found. 


g. S. stolonifera (Mett.) Broadh. comb. nov. 
Blechnum stoloniferum Mett. in herb. Meissn.; Fourn. Mex. 
Pl. r: 113. 1872. 
Lomaria stolonifera Fourn. Mex. Pl. 1: 113. 1872. 


Lomaria Gheisbreghtit Baker; Hook. & Baker, Syn. Fil. ed. 
2. 481. 1874. 

Spicanta Ghiesbreghtti O. Kuntze, Rev. Pl. 2: 821. 1891. 

Blechnum stoloniferum C. Chr. Ind. Fil. 160. 1905. 

Blechnum Ghiesbreghtur C. Chr. Ind. Fil. 154. 1905. 

Plants terrestrial. Rhizome creeping and stoloniferous, 15 
cm. long (in type), slender, 1-2 mm. thick, the scales lanceolate 
to ovate-lanceolate, I-4 mm. long, yellowish brown to tobacco 
brown. Sterile fronds 11-20 cm. long;f stipes clustered, 5 mm. 
to 4 cm. long, usually slightly angulate, without vestigial pinnae, 
uniformly castaneous to dark violet or lighter colored in the 
channel, occasionally with a few ovate-lanceolate to ovate, dull 
brown deciduous scales; lamina 8-16 cm. long, 17-36 mm. wide, 
elliptical, gradually reduced at the base (type F) and slightly 
less so at the apex; pinnae 16—22-jugate, triangular-falcate to 
oblong-falcate, the apex rounded or obtuse, but often appar- 
ently acute because of the irregularly revolute margin, the 
base more or or less dilated, 6-18 mm. long, 4-5 mm. wide; 
margins entire, irregularly and but slightly revolute; leaf tis- 
sue herbaceous, roughish in drying, never smooth as in the 


* Sp. Fil. 3: 60. 1860. 
T Usually less than 18 cm. long. 
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thinner fronds of S. Spicant, very finely punctate much as in S. 
exaltata, without scales; veins indistinct, without conspicuous 
glandular apices, vein spaces 10-12 to I cm. Sporophyls taller, 
25-28 cm. long; stipes slender, 9-13 cm. long, reddish brown to 
almost black, usually shining; lamina 7-16 cm. long, abruptly 
reduced at the base with slight indications of vestigial pinnae or 
gradually reduced with the lower pinnae sterile, the apex gradually 
or abruptly reduced; pinnae 12—19-jugate, 1-2 cm. long, 2-3 mm. 
wide, falcate, with an abrupt sterile tip 1-2 mm. long, the base 
dilated; indusium delicate, entire; sporangia tobacco brown or 
darker. 

Type: Miller 1491, no. 61 in Meissner herbarium (Y) from 
Orizaba, Mexico. 

DISTRIBUTION: Known from Mexico only. 

SPECIMENS INCLUDED: MExIco: State of Hidalgo, Trinidad, 
wet banks, Pringle 8752 (N). State of Hidalgo, Barranca, below 
Trinidad Iron Works, 5,700 ft., Pringle 13808 (N). Chiapas, 
Ghiesbreght 207 (Kew; College of Pharmacy, Columbia University). 

The type of L. Gheisbreghtti Bak., Ghiesbreght 207, cannot be 
distinguished from S. stelonifera, though Christensen in his Index 
Filicum considers it a valid species. One or more of the taller 
sterile fronds in the two type numbers seen have wider sinuses, 
giving the lamina a slightly more open appearance than the 
rest of the fronds of these or of the other specimens of S. stolonifera. 
The College of Pharmacy specimen of Ghiesbreght 207 has also a 
short, undeveloped stoloniferous shoot. 

S. stolonifera differs from S. Spicant in texture, never possessing 
the smooth almost transparent pinnae of the more delicate speci- 
mens nor the coriaceous texture of the smaller fronds of S. Spicant. 
The lamina is much smaller, and the pinnae often lie so close 
together that the lamina usually appears lobed rather than fully 
pinnate; the pinnae are never linear, and as indicated in the key, 
are proportionately much broader than in S. Spicant. Three pots 
of S. stolonifera, now in the New York Botanical Garden con- 
servatories, have the shorter sterile fronds arranged in a flattened 
rosette at the base, one of the taller sterile fronds at an angle of 
about 30 degrees, and the fertile ones erect or almost so. In this 
they resemble S. Spicant; it would be interesting to know if S. 
Spicant is ever stoloniferous. 


(To be concluded) 


Vegetative reproduction in the New England Frullaniae 
ANNIE LORENZ 


Very little emphasis has as yet been laid upon the occurrence 
of adventive branches, or propagula, in the genus Frullania, 
perhaps for the reason that such propagula, at least in the New 
England species examined by the writer, offer no taxonomic dis- 
tinctions, as do the gemmae in Metzgeria. In any case, but few 
references to such propagula can be found in the previous litera- 
ture. 

Dr. Evans ('97), in his monograph on the North American 
Frullaniae, while he makes no reference to such propagula in his 
introductory remarks, describes the upright flagellate branches of 
F. Bolanderi Aust. but does not ascribe to them any characters of 
vegetative reproduction. In comparing this species with F. 
eboracensis Gottsche, he says: “ F. eboracensis occasionally pro- 
duces flagella-like branches, but they are always leafy, and are a 
rather unusual feature of the plant’’; and in the description of 


F. eboracensis, ‘sometimes flagelliferous.”’ 

However, in his Hepaticae of Puerto Rico (’02—) he describes a 
variety of adventive branches, propagula and gemmae, arising 
from different situations upon the plant. Of these, the propagula 
arising from the modified leaves of Rectolejeunea flagelliformtis 
Evans and Cheilolejeunea decidua (Spruce) Evans bear the most 
resemblance to those of the species of Frudlania which are discussed 
below. 

While a sharp distinction can hardly be made between gemmae 
and adventive branches or propagula, a gemma, as a rule, grows 
to a specific size while still united to the parent plant and germi- 
nates after being shed. An adventive branch, on the other hand, 
whether arising from a ‘“‘ Brutblatt’’ or from some other position 
upon the plant, begins as an irregular mass of cells and may develop 
a branch with several leaves before becoming detached. 

Berggren (’65) describes in careful detail the propagula upon 
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the leaves and lobules of Frullania fragilifolia Tayl. and figures 
three lobules with shoots of different ages. Schostakowitsch (’94) 
treats of the adventive branches of F. dilatata (L.) Dum. and 
Porella platyphylla together, figuring a ‘“‘Vorkeim”’ of Porella 
which greatly resembles that of our Frullaniae. 

"10) refer to the remarkable 
caducous leaves of Frullania fragilifolia but had not observed 
them to be Brutblatter, although they mention the shoots on 
the lobules. 


Pearson ('o2) and Macvicar ( 


Cavers ('03) describes the vegetative reproduction in two 
European species of Frullania. In F. fragilifolia Tayl. the easily 
detached hooded lobules give rise to leafy shoots from their 
marginal cells. In F. dilatata (L.) Dum. “the outer surface of 
the perianth in this species bears numerous irregular outgrowths, 
each made up of from two to five or six cells. These outgrowths 
may be regarded as gemmae.’’ Warnstorf ('03) describes these 
structures in F. dilatata in somewhat more detail, as well as small 
thin-walled Keimk6rner upon the leaves of o plants, and suggests 
that these two types of gemmae may serve to reproduce the 92 
and o plants respectively. 

Hans Buch (11) merely refers to the Brutblatter of F. fragili- 
folia without any further description. 

Of the eleven species of Frullania at present reported from 
New England, seven belong to the subgenus Trachycolea, one to 
Homotropantha, two to Thyopsiella, and one to Diastoloba. 

Upon examination, adventive branches were found in three 
of the species of subgenus Trachycolea, viz., F. eboracensis Gottsche, 
F. Brittoniae Evans, and F. riparia Hampe; as well as in F. plana 
Sull., the representative of subgenus Homotropantha. Some 
scanty material of F. inflata Gottsche and F. saxicola Aust. was 
examined fruitlessly, but adventive branches could probably be 
demonstrated with a larger supply of material. 

In the subgenus Thyopsiella, material of F. Asagrayana Mont. 
from four different states was examined, with no traces of Brut- 
blatter. F. Tamarisci (L.) Dum., both Nova Scotian and Swiss 
material, gave similar negative results. The same was true of 
the only Diastoloba, F. Selwyniana Pearson from Maine. 

F. eboracensis Gottsche easily leads all the New England species 
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in regard to the abundance and luxuriance of its means of vegeta- 
tive reproduction. As the adventive branches upon all species 
examined precisely resemble one another, only F. eboracensis will 
be considered in detail and figured. Material was examined from 
four states, and the Brutblatter were by far the most common 
upon the Connecticut plants, being observed but once each upon 
plants from Maine and from Waterville, N. H. These observa- 
tions and figures have been almost entirely taken from material 
growing upon Juniperus in the vicinity of Dr. Hooker’s Cabin, 
at Farmington, Conn. 

Branches with deciduous leaves are frequently produced upon 
both 2 and o@ plants. These may be considered as Brutblatter, 
as their method of separation is schizolytic, leaving behind one 
row of cells and the stylus. If a branch is moistened and handled 
with extreme care, the Brutblatter can be seen in position, but 
they are excessively fragile. 

Whether or not the production of Brutblatter is induced by 
drought, the cause has evidently no connection with the time of 
year, as plants collected in January and May from neighboring 
stations bore equally good Brutblatter. While Brutblatter are 
equally common upon 9 and <o plants, the writer has not yet 
observed any upon plants with mature capsules, although thick- 
walled cells are occasional upon perichaetial bracts as well 
upon underleaves. Neither were they observed upon perigonial 
bracts. 


Ng \ 
all ‘A 
FiGurE 1. Frullania eboracensis. A, leat with rhizoids, X40. B, leaf with 
two shoots, X40. C, leaf with seventeen cell masses, X 40. 


The leaves themselves often develop rhizoids, by the projection 
and lengthening of marginal cells, thus being prepared to get a 
foothold wherever the leaves happen to be shed. (Fic. 1, A.) 

The gemmalike masses of cells are developed from the margin 
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or from the row or two of cells just within. A single favorable 
leaf may have eight or ten marginal cells in various stages of 
division, making quite a border, besides one or two entire shoots 
with more or less developed leaves. (Fic. 1, B.) The largest 
number of cell masses counted by the writer upon any one leaf is 
seventeen, but these were not all marginal. (Fic. 1, C.) 

A marginal cell first becomes more er less pigmented with red- 
brown, or rather, with burnt sienna mixed with a very little 
carmin lake and just a touch of black, so that it is strikingly con- 
trasted with the clear green of the rest of the leaf; or if upon red 
& plants, the color becomes still deeper and richer. The cell wall 
thickens, and the cell expands and projects beyond the margin to 
some extent. (F1G.2, A.) It first divides by a wall perpendicular 
to the margin, making two approximately hemispherical cells. 
These divide next in a plane about in line with the margin, but 
this is not a continuous line, so that the four resulting cells are 





FIGURE 2. A, margin of leaf with cells in various stages of division: note the 
cell that has been compressed by its neighbors; X250. B, further developed cell 
mass, showing triangular apical cell in center, 250. 


not all of quite the same size. They in turn divide in a plane about 
parallel to the leaf surface. One of the outer cells cuts out a 
three-sided pyramidal apical cell (FIG. 2, B), and the leafy shoot 
arises directly from this, without having first become detached 
from the leaf and while the leaf is still growing upon the plant. 

The lobules bear, with equal frequency, cell masses and shoots 
either upon the top of the hood or about its mouth. (FIG. 3, A, 
B.) A few hoods had shoots so well developed that several of the 
upper leaves had hoods of their own. (FIG. 3, C.) 

The first leaves on the shoots are mere rudiments, but suc- 
ceeding leaves are increasingly developed, and underleaves soon 
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appear. (Fic. 3, D). The largest shoots have quite the aspect 
of normal branches. (FIG. 3, E.) 

On some fresh material from Farmington, growing on young 
elm trees in a bog, the cell structure of the leaves differed in being 
thinner-walled, with less conspicuous trigones and almost no inter- 
mediate thickenings. This condition approaches that of F. Bo- 
landeri Aust. of the Pacific coast, which besides its characteristic 
upright flagellate shoots has Brutblatter exactly like those first 
described for F. eboracensts. 
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FIGURE 3. A-—C, hoods with shoots in different stages; D, E, leaves with well 
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developed shoots. 


In F. riparia Hampe from North Pownal, Vermont, the 
Bruchblatter were not caducous, and the cell masses as a rule 
were not marginal but arose from cells about two rows back from 
the margin. 

F. Brittoniae Evans, which is very close to the European F. 
dilatata, in some material from Waterville, N. H., bore cell masses 
and shoots upon leaves likewise not caducous. 

The adventive branches in F. plana Sull. are borne, not upon 
the oldest and more or less dirt-encrusted portions of the plant, 
but upon the growth of the past season. These leaves also were 
not caducous, neither did they produce rhizoids. The adventive 
branches closely resemble those of F. eboracensis, except that 
they are of a rather dark green instead of being pigmented with 
red-brown. 

According to these observations, the production of Brutblatter 
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is more frequent in the dioicous rather than in the autoicous species 
of Frullania. F. eboracensis, F. Brittoniae, and F. riparia are all 
dioicous, as is F. Bolanderi; while F. plana, although autoicous, is 
usually sterile. All the European species of Frullania, with the 
exception of the recently described F. cleistostoma Schiffner & 
Wollny, are dioicous. 

The writer would express her thanks to Dr. A. W. Evans for his 
kind assistance; and would be glad to examine any further propag- 
ula-bearing material of Frullania, other than F. eboracensis. 


HARTFORD, CONNECTICUT. 
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New ferns from Tropical America 


MARGARET SLOSSON 


(WITH PLATE 23) 


The discovery of the two plants which are the subject of this 
paper, adds another species to the already vast genus of Poly- 
podium and one to the meager genus of Loxsomopsis. The first 
of these two plants was brought recently from Cuba, by Dr. J. A. 
Shafer, and belongs to the well-known group of Polypodium 
usually designated as the P. trifurcatum group. The second is 
taken from a large and fine collection of ferns made in Bolivia by 
Mr.R.S. Williams during 1901 and 1902. This collection contains 
a number of species still to be described. 

The genus Loxsomopsis has been known until now by two species 
only, found in Costa Rica and Ecuador, respectively. It is one 
of the most peculiar and striking in the American tropical fern 
flora. Its most notable characteristic, the minute erect or de- 
flexed, cup-shaped or pitcher-shaped sori, with their extruding 
columellar receptacles beset with sporangia, suggesting minute 
lily bells on the margins of the leaves, can be seen from the ac- 
companying illustration of the species here described. This 
plant, apparently the largest and most conspicuous so far dis- 
covered in the genus, may be known as: 


Loxsomopsis notabilis sp. nov. 

Rhizome creeping, 3 to 5 mm. in diameter, thickly clothed with 
blackish or purplish castaneous acicular scales I to 3 mm. long, the 
cells of the scale uniserial above its turgid base, the scale some- 
times noticeably articulated; fronds borne on top of the rhizome, 
uniserial, scattered, up to 2.5 m. high, up to about 80 cm, broad, 
deltoid, bi-subtripinnate; stipe up to about 1.2 m, long, 1.3 to 3 
mm, in diameter, purplish ebeneous to castaneous, rigid, terete, 
clothed below with scales similar to those of the rhizome, glabrous 
or glabrescent above; primary rachis castaneous and terete below, 
stramineous and narrowly elate toward the apex; secondary rachises 
castaneous to stramineous; pinnae opposite or subopposite, sessile 
or adnate, mostly remote, spreading more or less obliquely, often 
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arcuate, at least when dried, somewhat asymmetrical, acuminate, 
the apices serrate to subentire, giving rise gradually to the pin- 
nules; basal pinnae either the broadest, 7 to 25 cm. broad, or equal 
to the next above, broadly ovate or ovate-lanceolate, median pin- 
nae ovate-lanceolate or lanceolate, upper pinnae lanceolate; 
pinnules adnate-decurrent, the inner in the inner pinnae mostly 
spaced, the larger lanceolate or lance-linear, acuminate, cut 
obliquely almost to the costa into deltoid, ovate-oblong, or oblong- 
lanceolate, obtuse or acute segments, the larger of which are 
coarsely and obliquely lobed or toothed; smaller pinnules con- 
tiguous and similar to the larger segments; both basal pinnules 
reduced and sometimes the next pair somewhat so, the basiscopic 
basal pinnule the shortest, 1.7 cm. or less long, in the upper or 
median pinnae often merely a toothed auricle and then adnate 
to the primary rachis; upper surface bright olive green, glabrous, 
lower surface paler, glaucous, and sparingly furnished with mi- 
nute flexuose flattened articulated hairs, especially on the veins, 
costae, and rachises; texture chartaceous; venation prominent, pin- 
nate, veins catadromous; sori terminal on lateral teeth of the 
lobes or segments, erect or deflexed, each apical on a simple vein, 
or the upper branch of a once forked vein or a spur produced from 
the upper side of the latter branch; indusia sessile, calyciform, 
rarely urceolate, entire; receptacle somewhat exserted; sporangia 
intermixed with simple articulated paraphyses; spores fuscous, sub- 
tetrahedral, convex on the upper side, verrucose. 

Type in the Underwood Fern Herbarium at the New York 
Botanical Garden, collected in wooded ravines, near Apolo, Bolivia, 
South America, July 25, 1902, R. S. Williams 1303. 

From L., costaricensis Christ* and L. Lehmanii Hieronymus,t 
as described, L. notabilis differs chiefly in the following char- 
acteristics. From L., costaricensis, in the bright olive green upper 
surface and glaucous under surface of the lamina, in the con- 
spicuous reduction of the principal pinnae at the base on both 
sides, and in the verrucose spores. JL. costaricensis is described 
as having the upper surface of the lamina dark green, the lower 
surface not glaucous, the basal acroscopic pinnules the longest 
pinnules of the principal pinnae, and the spores smooth, From L, 
Lehmanit, L. notabilis differs in the much greater size of the leaf, 
in the color, blackish or purplish castaneous to castaneous, of 
the rhizome, stipes, and their scales, in the shape of the lower 


* Bull. Boiss. II. 4: 399. pl. r. 1904. 
+ Bot. Jahrb. 34: 435. 1904. 
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pinnae, and usually in the shape of the indusia, which for the most 
part are merely deeply cup-shaped. L. Lehmanii is described as 
having leaves 35 cm. or less long, stipes fuscescent, scales of the 
stipes and rhizome fuscous-ferrugineous, lower pinnae obliquely 
elongate-deltoid, and indusia urceolate. 


Polypodium insidiosum sp. nov. 

Rhizome erect or oblique, about 1.5 cm. or less long, about 3 
mm, or more in diameter, the crown thickly clothed with yellowish 
brown lanceolate or oblong-lanceolate scales I to 3 mm, long, 
having minute, rarely jointed, processes on their margins; stipe 
dull brownish or blackish, slender, wiry, terete, often arcuate, at 
least when dried, 0.5 to 3.5 cm, long, glandular-pubescent, clothed 
at the base with a few scales similar to those of the rhizome; 
lamina 3 to 10cm, long, 6 to 13 mm, broad, lanceolate and broadest 
at or below the middle, or linear, rarely oblanceolate, acute or 
obtuse, at base acutely cuneate and very shortly decurrent, entire, 
repand, or somewhat sinuate, glandular-pubescent, glabrescent; 
the margin and lower surface, especially about the sporangia, 
sparingly furnished with short brown spreading hairs, a few some- 
times on the upper surface also; midvein flexuose, mostly con- 
cealed, or slightly evident below and then blackish; texture 
chartaceous-coriaceous; veins usually apparent by transmitted 
light; the primary veins mostly with from 2 to 4 pairs of simple 
or occasionally once forked, free or casually uniting branches; 
sori apical or dorsal on the innermost branches or on short spurs 
of these, irregularly 1- to 3-serial, orbicular or oval, I to 2 mm, 
broad, superficial; sporangia glabrous; spores finely papillose. 

Type in the Underwood Fern Herbarium at the New York Bo- 
tanical Garden, collected on mossy tree trunks near Camp La 
Gloria, a mining camp south of Sierra Moa, Province of Oriente, 
Cuba, at an altitude of about 762 meters, December 24-30, 1910, 
J.A. Shafer 8043. 

This plant strongly suggests a small mock Polypodium tri- 
furcatum. It is much smaller than that species, fruiting when 
barely 3.5 cm. high, and appears to have a somewhat different 
habit. When dried, the fronds are rigid and very brittle, and the 
stipes are more or less arcuate; the fronds thus point in various 
directions, but are not bent abruptly at the base of the lamina, as 
is apt to be the case in P. trifurcatum. The laminae when lobed 
are less deeply so than is usual in the latter plant and are often 
either entire or merely subentire. 

New YorK BOTANICAL GARDEN. 
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Explanation of plate 23 
Fic. 1-3. Loxsomopsis notabilis; R. S. Williams 1303, Bolivia; 1, section of 
pinna, enlarged, showing sori; 2, scale from leaf bud; 3, scales from rhizome. 
Fic. 4-8. Polypodium insidiosum; J. A. Shafer 8043, Cuba; 4-6, parts of plant, 
natural size, showing leaf variation; 7, section of leaf, enlarged, showing venation; 8, 


scale from rhizome. 











Three new species of Opuntia, with a discussion of the identity of 
Opuntia Lindheimeri 


BERNARD MACKENSEN 


For some years the writer has been studying the opuntias 
growing in the country about San Antonio, Texas. Among the 
large, more or less erect forms he has recognized several species 
described by Dr. David Griffiths in recent years, but of the re- 
maining large forms he has not been able to discover a record 
anywhere. Among the latter he naturally expected to recognize 
Opuntia Lindheimeri, but careful examination revealed the fact 
that no single form agrees with Dr. Engelmann’s description of 
that species and with the specimens and notes ascribed to it in 
the herbarium of the Missouri Botanical Garden; nor has he been 
able to find such a form at New Braunfels, the type locality of 
that species. 

Of the presumably new species mentioned, three are described 
below. <A certain other species occurs here, characterized by 
robustness, its height sometimes exceeding two meters, and by 
its white to yellow spines (resembling bone), etc. Perhaps this 
species approaches the description of O. Lindheimeri more nearly 
than any other occurring in this region. The two, however, 
differ in length of bristles, length and color of spines, shape and 
character of fruit, and size and character of seed. The fruit 
preserved in the type material of O. Lindheimeri, and the sketch of 
it accompanying them, show that organ to be very slender. None 
of the larger opuntias of the type locality have such a fruit, so 
far as the writer has been able to determine, but the low species 
Opuntia macrorhiza and O. leptocarpa bear fruit of that form. 
Some of the type material was taken from plants grown in St. 
Louis and for that reason is probably not normal, as the opuntias 
are very readily modified by changed conditions. This fact, 
together with the unsatisfactory condition of a part of the material, 
increases the difficulty of establishing the identity of Opuntia 
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Lindheimeri. The seeds in the type material agree with those of 
O. macrorhiza. The writer had long suspected that this species is 
a composite one, but after his examination of the material and 
accompanying notes and drawing in the herbarium of the Missouri 
Botanical Garden he has become firmly convinced that such is 
the case. There is another fact which supports this view: Lind- 
heimer, in his notes accompanying the specimens of opuntias, 
uses the expressions ‘“‘kleine Opuntia’’ and ‘‘grosse Opuntia,” 
which seems to indicate that he regarded all the small flat-jointed 
opuntias of his region as one species and all the large (more or 
less erect) ones as another, just as at present most of the inhab- 
itants of that region distinguish but two species, if indeed they 
recognize more than one. 

It would seem that in the composition of O. Lindheimeri the 
tall form mentioned contributed the size and habit, O. texana 
the spines, and O. macrorhiza the fruit. All these species occur 
at New Braunfels. The writer has thought best to let the tall 
form, of which he has deposited specimens under the number 
619757 in the U.S. National Herbarium, stand for O. Lindheimeri. 

The species described below are closely related, but each, it 
will be seen, differs from any one of the others in several characters. 
The descriptions were drawn from plants growing in their native 
habitat at San Antonio, Texas, where the species are common, 
and the type material was collected in the same locality. 


Opuntia convexa sp. nov. 


Plants from somewhat fleshy terete roots, sometimes attain- 
ing a height of over I meter and a breadth of 2 to 3 meters, with 
normally erect or ascending stems; joints obovate to oval, often 
inequilateral and obtuse or acutish at apex, 1.5 to 3 cm. long, or 
sometimes longer, at first somewhat glaucous, later dull green, 
darker around the areoles, in age dirty yellow to gray, and scurfy; 
leaves subulate, somewhat flattened, 5 to 10 mm. long; areoles 
bearing formidable bristles and short wool, and on the younger 
joints usually armed, except the lowest; bristles dirty yellow to 
brown, on old joints widely spreading and attaining a length of 
15 mm.; spines light brown to reddish below (soon fading to gray- 
ish), but the greater portion of spine pale yellow, straight or often 
curved, much flattened, mostly twisted, rather stout, unequal, 
I to 4.5 cm. long, or sometimes longer, I to 5 to an areole, or on 


“ 





—_e-—_—- 








—q-—_— 





MACKENSEN: THREE NEW SPECIES OF OPUNTIA 291 


the older joints sometimes more, very numerous on joints formed 
in droughty seasons, erect or spreading, on old joints reflexed; 
flowers opening yellow and turning salmon pink, 7 to 8 cm. broad 
and long; petals relatively thick, obovate, cuspidate, about 3 cm. 
broad, 4 to 5 cm. long; stigma green, 7- to 9-lobed, surpassing 
the stamens; fruit obovate in outline, often broadly so, 3.5 to 
4cm. broad, 4.5 to 5.5 cm. long, dark purplish red without, purple 
within, the umbilicus convex, the taste nauseous; seeds subor- 
bicular, nearly or quite 4 mm. in diameter, buff, with more or less 
gray on the flat sides. 

The plant flowers in April and May and ripens its fruit, which 
is often proliferous, in August. 

This species is probably the commonest of the various large- 
jointed prickly pears growing about San Antonio. 

The type is no. 619756 in the U.S. National Herbarium. 


Opuntia Griffithsiana sp. nov. 


Plants from somewhat fleshy terete roots, sometimes attaining 
a height of 8 and a breadth of 12 dm., with erect, ascending, and 
prostrate stems, forming a rather dense growth; joints obovate 
to oval (often broadly so) or circular, thin, 1.5 to 2.5 or sometimes 
3 dm. long, the younger pale glaucous, the oldest dirty yellow to 
grayish, and scurfy; leaves subulate, from very short to 10 mm. 
in length; areoles bearing formidable bristles and short wool, and 
on the younger joints usually armed with spines, except below; 
bristles bright reddish brown when young, dirty yellow to brown 
when older, attaining on old joints a length of 12 mm.; spines 
brownish red to brown below (often to the middle), pale yellow 
or dirty white above, faded in age, straight or sometimes curved, 
somewhat flattened, mostly twisted, rather slender, unequal, 
I to 4.5 cm. long, or sometimes longer, I to 5 to an areole, or on 
the older joints sometimes more, very numerous on joints formed 
in droughty seasons, erect or spreading, or on old joints reflexed; 
flowers light yellow, turning darker (reddish) in center, 7 to 9 cm. 
broad, 8 to 10 cm. long; petals obovate to cuneate, often narrowly 
so, 2.5 to 4 cm. broad, 4.5 to 5 cm. long, sometimes emarginate, 
the midrib ending in a minute point; stigma green, usually 7- or 8- 
lobed, surpassing the stamens; fruit oblong-obovate to obovate, 
3.5 to 4 cm. wide, 5 to 8 cm. long, dark purplish red without, the 
flesh purple and pale green, with a nauseous taste, the large um- 
bilicus more or less depressed in the center; seeds suborbicular, 
4 mm. in diameter, buff, with more or less gray on the flat sides. 


The plant flowers in April and May and ripens its fruits, which 
are not proliferous, from August till winter. 
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The type is no. 619758 in the U.S. National Herbarium. 
The species is named for Dr. David Griffiths, of the U. S. 
Department of Agriculture. 


Opuntia reflexa sp. nov. 


Plants from somewhat fleshy terete roots, attaining a height 
of over I meter and breadth of over 2 meters, with erect, ascending, 
and often long prostrate branches; joints obovate to oval, often 
broadly so, the apex often obtuse or acutish, 1.5 to 3 dm. long, 
or sometimes longer, the younger gray-glaucous green, the older 
yellowish or bluish green, and finally dirty yellow or grayish, and 
scurfy; leaves subulate, from very short to 10 mm. in length; 
areoles remote, filled with bristles and short wool, unarmed 
or bearing I or 2 or sometimes 3, and on the older joints 
often a greater number of spines; bristles, when young, yellow to 
reddish brown, when older pale dirty yellow, often mottled with 
brown, on old joints widely spreading and attaining a length of 
15 mm.; spines, when young, pale yellow, often mottled with 
brown or red, when older yellowish white, mostly tinged with red 
at base, much flattened, mostly twisted, usually very slender, 
unequal, from very short to 5 or sometimes 7 cm. long, usually 
much or wholly reflexed; flowers opening yellow and soon turning 
orange, 8 to 10 cm. broad, 8 to 9 cm. long; petals obovate, cuspi- 
date, 3.5 to 4 cm. broad, 5.5 to 6 cm. long, often some of them 
reflexed; stigma green, usually 7- or 8-lobed, equaling or slightly 
surpassing the stamens; fruit obovate in outline, about 4 cm. 
broad and 5 to 6 cm. long, dark purplish red without, purple 
within, the umbilicus usually centrally depressed; seeds sub- 
orbicular to reniform with a prominent raphe, about 3 mm. long, 
grayish. 

Flowering in April and May. The fruit ripens in August and 
September and is unpalatable and non-proliferous. 

The type is no. 619754 in the U. S. National Herbarium. 
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